Limited tryptic digestion of Acanthamoeba myosin IA abolishes regulation of actin-activated ATPase activity by heavy chain phosphorylation.
Acanthamoeba myosin IA is a globular protein composed of a 140-kDa heavy chain and a 17-kDa light chain. It expresses high actin-activated Mg2+-ATPase activity when one serine on the heavy chain is phosphorylated. We previously showed that chymotrypsin cleaves the heavy chain into a COOH-terminal 27-kDa peptide that can bind to F-actin but has no ATPase activity and a complex containing the NH2-terminal 112-kDa peptide and the light chain. The complex also binds F-actin and has full actin-activated Mg2+-ATPase activity when the regulatory site is phosphorylated. We have now localized the ATP binding site to within 27 kDa of the NH2 terminus and the regulatory phosphorylatable serine to a 20-kDa region between 38 and 58 kDa of the NH2 terminus. Under controlled conditions, trypsin cleaves the heavy chain at two sites, 38 and 112 kDa from the NH2 terminus, producing a COOH-terminal 27-kDa peptide similar to that produced by chymotrypsin and a complex consisting of an NH2-terminal kDa peptide, a central 74-kDa peptide, and the light chain. This complex is similar to the chymotryptic complex but for the cleavage which separates the 38- and 74-kDa peptides. The tryptic complex has full (K+, EDTA)-ATPase activity (the catalytic site is functional) and normal ATP-sensitive actin-binding properties. However, the actin-activated Mg2+-ATPase activity and the F-actin-binding characteristics of the tryptic complex are no longer sensitive to phosphorylation of the regulatory serine. Therefore, cleavage between the phosphorylation site and the ATP-binding site inhibits the effects of phosphorylation on actin binding and actin-activated Mg2+-ATPase activity without abolishing the interactions between the ATP- and actin-binding sites.